We introduce a class of critical states which are embedded in the continuum (CSC) of one-dimensional optical waveguide array with a non-Hermitian defect. c 2014 A widespread preconception in quantum mechanics is that a finite potential well can support stationary solutions that generally fall into one of the following two categories: (a) Bound states that are square integrable and correspond to discrete eigenvalues that are below a well-defined continuum threshold; and (b) Extended states that are not normalizable and are associated with energies that are distributed continuously above the continuum threshold [1] . Von Newman and Wigner succeeded to produce a counterintuitive example of a stationary solution which is square integrable and its energy lies above the continuum threshold [2] . These, so-called, Bound States in the Continuum (BIC) are typically fragile to small perturbations which couples them to resonant states and the associated potential that supports them is usually complicated.
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Although most of the studies on the formation of BIC states have been limited to Hermitian systems there are, nevertheless, some investigations that address the same question in the framework of non-Hermitian wave mechanics [3] . Along the same lines the investigation of defect modes in the framework of PT -symmetric optics [4, 5, 6] has recently attracted some attention. Though the resulting defect states are either not BIC states as they emerge in the broken phase where the eigenfrequencies are complex (and thus the modes are non-stationary) [5] or when they appear in the exact phase, and thus correspond to real frequencies, the resulting potential is complex and its realization is experimentally challenging [6] . In this work we introduce [7] a previously unnoticed class of critical states which are embedded in the continuum (CSC). We demonstrate their existence using a simple set-up consisting of N coupled optical waveguides with one non-Hermitian (with loss or gain) defective waveguide in the middle. Similarly to BIC they have real propagation constant; albeit their inverse participation number I 2 scales anomalously with the size of the system N as
Above φ n is the wavefunction amplitude of the BIC state at the n−th waveguide. The CSC emerges in the middle of the band spectrum of the perfect array when the imaginary index of refraction of the defective waveguide 
0 ) 2 − 4V 2 )] and the associated mode profile changes from non-exponential to exponential decay, see Fig. 1 . The localization-delocalization transition point is accompanied with a mode re-organization in the complex frequency plane which reveals many similarities with the Dicke super/sub radiance transition, see Fig. 2 . Finally we can turn these exponentially localized modes to BIC modes by adding a uniform loss (for gain defect) or gain (for lossy defect) in the array, thus realizing BIC states in asimple non-Hermitian set-up. 
